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OFFSET COMPENSATION SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] Computing systems, such as servers, typically include at least one 
circuit board, a frame supporting the circuit board and a plurality of electronic 
components, such as processor components, connected to the circuit board. 
The electronic component is typically electrically connected to the circuit board 
utilizing a pin and socket connector or other socket arrangement. In many 
components, the pin and socket arrangement is not centered with respect to the 
remainder of the electronic component. As a result, the component is not 
balanced about the connector arrangement which results in the component 
tending to tilt, making insertion of the pins into the socket difficult. This 
misalignment of the pins and sockets results in damage to the pins or poor 
electrical connection between the circuit board and the electronic component. 

SUMMARY OF THE INVENTION 

[0002] According to one exemplary embodiment, a computing system 
includes a circuit board, a first connector portion electrically connected to the 
circuit board and an electronic component. The electronic component includes a 
first electronic device, a second connector portion electrically coupled to the 
electronic device and connected to the first connector portion along an axis and 
a plurality of resilient support members asymmetrically located about the axis 
and extending between the device and the circuit board. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0003] FIGURE 1 is a schematic illustration of one embodiment of a 
computing system of the present invention. 
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[0004] FIGURE 2 is a partially exploded top perspective view of one 
embodiment of the computing system of FIGURE 1 depicting an electronic 
component separated from a circuit board. 

[0005] FIGURE 3 is a side elevational view of the computing system of 
FIGURE 2 illustrating an offset compensation system interacting with the 
electronic component and the circuit board prior to connection of connector 
portions associated with the electronic component and the circuit board. 
[0006] FIGURE 4 is a top perspective view of the computing system of 
FIGURE 2 illustrating the electronic component mounted to the circuit board. 
[0007] FIGURE 5 is a fragmentary side perspective view of one end of the 
computing system of FIGURE 4. 

[0008] FIGURE 6 is a side elevational view of an alternative embodiment of 
the computing system of FIGURES 1-5 illustrating a first alternative embodiment 
of the offset compensation system interacting with the electronic component 
and the circuit board prior to interconnection of the connector portions 
associated with the electronic component and the circuit board. 
[0009] FIGURE 7 is a sectional view of the computing system shown in 
FIGURES 1-5 taken along lines 7 — 7 of FIGURE 2 illustrating an alignment assist 
system with portions of the computing system omitted for purposes of 
illustration. FIGURE 7 further illustrates a second alternative embodiment of the 
offset compensation system of FIGURES 1-5 incorporated into the alignment 
assist system and interacting with the circuit board and the electronic 
component prior to connection of connector portions associated with the 
electronic component and the circuit board. 

DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS 

[0010] FIGURE 1 schematically illustrates computing system 10. Computing 
system 10 (shown as a server) generally includes baseboard 12, input/output 
14, memory 16, cooling fan 17 and processor system 210. Baseboard 12 
connects input/output 14, memory 16 and processor system 210. Baseboard 
1 2 comprises a circuit board and serves as an electronic highway between the 
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remaining electronic components of system 10. v Although computing system 10 
is generally illustrated as a planar system, baseboard 12 may additionally include 
connectors 13 (shown with broken lines) for enabling baseboard 1 2 to be 
connected to a backplane such as when computing system 10 comprises a 
multi-board system. 

[0011] Input/output 14 generally comprises an input/output board coupled to 
baseboard 12. The input/output board supports a plurality of input/output 
cards. Input/output 14 facilitates the use of additional peripherals such as tape 
drives, DVDs, and the like with computing system 10. In alternative 
embodiments, computing system 10 may additionally or alternatively include 
input/output connectors 15 (illustrated with broken lines) for connection to 
external input/output boards or cards. 

[0012] Memory 1 6 is coupled to baseboard 12 and provides additional 
memory storage for computing system 10. For purposes of this disclosure, the 
term "coupled" means the joining of two or more members directly or indirectly 
to one another. Such joining may be stationary in nature or movable in nature. 
Such joining may be achieved with the two members or the two members and 
any additional intermediate members being integrally formed as a single unitary 
body with one another or with the two members or the two members and any 
additional intermediate member being attached to one another. Such joining 
may be permanent in nature or alternatively may be removable or releasable in 
nature. In the particular embodiment shown, memory 1 6 comprises two 
memory extenders or circuit boards carrying a plurality of memory cards. 
[0013] Cooling fan or fans 17 comprises one or more fans provided within 
computing system 10 and configured to direct air through system 10 so as to 
cool and dissipate heat away from the internal components of system 10. 
Although cooling fan 1 7 is schematically illustrated between input/output 14 
and memory 16, cooling fan 17 may be located in a variety of locations within 
system 10. For example, cooling fan 17 may be positioned proximate to 
processor system 210 to cool the electronic devices of processor system 210. 
In alternative embodiments, cooling fan 17 may comprise one or more fans 
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remote to baseboard 1 2, wherein cooling fan 1 7 is sized and located to cool the 
entire computing system. 

[0014] Processor system 210 does much of the computing or calculations for 
computing system 10 and generally includes a processor board or circuit board 
222, a plurality of processor components 224 and a control 226. Circuit board 
222 comprises a conventionally known or future developed circuit board (also 
known as a printed circuit assembly) capable of serving as an interface between 
the various elements connected to circuit board 222. Circuit board 222 is 
coupled to baseboard 12 and electronically connects each of processor 
components 224 to control 226. In one embodiment, two processor 
components 224 extend on a first side of circuit board 222, and two processor 
components 224 extend on an opposite second side of circuit board 222. In the 
schematic depiction, circuit board 222 may extend either parallel or 
perpendicular to baseboard 12. In alternative embodiments, the functions of 
baseboard 12 and circuit board 222 may be provided by a single circuit board, 
enabling one of baseboard 12 and circuit board 222 to be eliminated. For 
example, input/output 14, memory 16, fan 17, processor components 224 and 
controller 226 may alternatively electronically connected to a single circuit 
board. 

[0015] Control 226 serves as a traffic cop between each of the processor 
components 224, memory 16 and input/output 14. In one particular 
embodiment, control 226 comprises a chip set such as a core electronic 
complex chip set or a central electronic complex chip set. In alternative 
embodiments, control 226 may be omitted where processor components 224, 
memory 16 and input/output 14 may directly communicate with one another. 
Although not shown, computer system may additionally include a power supply 
for supplying power to devices other than components 224 and a housing for 
enclosing and supporting each of the components. Overall, input/output 14, 
memory 16 and processor system 210 cooperate with one another to provide 
information retrieval and processing. 
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[0016] FIGURES 2-5 illustrate one embodiment of processor system 210 in 
greater detail. As best shown by FIGURES 2-5, processor system 210 includes 
control 226, circuit board 222, frame 223, processor component 224, 
connector portion 228, alignment assist system 231, component support 
system 232, and offset compensation system 233. Control 226 and circuit 
board 222 are generally described above with respect to FIGURE 1 . However, 
in the particular embodiment illustrated in FIGURES 2-5, circuit board 222 is 
specifically configured to be coupled to four processor components 224 with 
two processor components 224 on a first side of circuit board 222 and two 
processor components 224 on a second opposite side of circuit board 222. For 
ease of illustration, only a single processor component 224 is shown. In 
alternative embodiments, circuit board 222 may be configured to be connected 
to a fewer or greater number of processor components 224. 
[0017] Frame 223 generally comprises a relatively rigid structure extending 
about a perimeter of circuit board 222 along both faces of circuit board 222. In 
the particular embodiment illustrated, frame 223 is formed from sheet metal. In 
alternative embodiments, frame 223 may be formed from other materials and 
may be cast. In alternative embodiments, frame 223 may have a variety of 
alternative shapes and configurations depending upon the support requirements 
of circuit board 222. 

[0018] Processor component 224 is configured to be releasably mounted to 
circuit board 222 and generally includes processor assembly 234, connector 
portion 235, heat sink assembly 236 and power supply 237. Processor 
assembly 234 includes a conventionally known or future developed processor 
device such as an integrated circuit chip 238 (shown in FIGURE 3) configured to 
process information provided to it through circuit board 222. The circuit chip 
238 is mounted upon a circuit board 240 by which the chip is connected to 
connector portion 235. 

[0019] Connector portion 235 comprises a portion of a connector electrically 
connected to the processor device of processor assembly 234 and further 
configured to be electrically connected to circuit board 222 by connector portion 
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228. Connector portion 235 is configured to be directly connected to connector 
portion 228 along a connection axis 244 equidistantly spaced from a perimeter 
of connector portion 235 and generally extending perpendicular to connector 
portions 228 and 235. As best by FIGURE 3, connection axis 244 is 
longitudinally spaced from end 246 by a distance D1 and is longitudinally 
spaced from a second opposite end 248 by a distance D2. Distance D1 is 
greater than distance D2. Processor component 224 has a center of mass or 
center of gravity generally located along axis 250. Axis 250 is longitudinally 
spaced from end 246 by a distance D3, is longitudinally spaced from end 248 
by a distance D4 and is longitudinally spaced from connection axis 244 by a 
distance D5. Because connector axis 244 is offset from axis 250, component 
224 tends to pivot or tilt about a pivot or fulcrum along pivot axis 252 which 
extends perpendicular to and within the same plane as connection axis 244. As 
will described in greater detail hereafter, offset compensation system 233 
compensates for this tilt to facilitate the proper alignment of connector portion 
235 with connector portion 228. 

[0020] Connector portions 228 and 235 are configured to interact with one 
another to connect processor assembly 234 to circuit board 222 and to facilitate 
the transmission of signals therebetween. In the particular embodiment 
illustrated, connector portion 228 is coupled to circuit board 222 and includes a 
plurality of sockets. Connector portion 235 is coupled to component 224 and 
includes a plurality of pins which are received within the plurality of sockets of 
connector portion 228. In the particular embodiment, connector portions 228 
and 235 comprise a conventionally known zero-in-force (ZIF) connector sold by 
Tyco and Foxcom for use with Intel 64 bit processors. In alternative 
embodiments, connector portions 228 and 235 may comprise other connection 
devices configured to facilitate the transmission of signals between circuit board 
222 and processor assembly 234. 

[0021] As best shown by FIGURE 2, heat sink assembly 236 includes heat 
sinks 262, 263 and heat sink mounting members 264. Heat sinks 263, 262 
generally comprise structures thermally coupled to integrated circuit chip 238 of 
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processor assembly 234 and to power supply 237 to dissipate heat generated 
by processor assembly 234 and by power supply 237, respectively. In the 
embodiment shown, heat sinks 262, 263 are adjacent the circuit chip and 
power supply 237. In lieu of distinct heat sinks 262 for processor assembly 
234 and for power supply 237, component 224 may utilize a common heat sink 
for both processor assembly 234 and power supply 237. In one embodiment, a 
portion of one of heat sinks 262 may extend across and about the other of heat 
sinks 262. An example of such an arrangement is disclosed in co-pending U.S. 
Patent Application Serial No. entitled "Heat Dissipating Arrangement" 

filed on by Stephan K. Barsun, Christian L. Belady, Roy M. 

Zeighami and Christopher G. Malone, the full disclosure of which is hereby 
incorporated by reference. 

[0022] Mounting members 264 generally comprise projections or members 
extending from heat sink 262 about connector portion 235. Mounting members 
264 include threaded portions that are screwed into brackets 266 which are 
secured to frame 223 and which extend about connector portion 228. In 
alternative embodiments, mounting members 264 may be screwed to standoffs 
or other structures. In the particular embodiment illustrated, heat sink assembly 
236 includes four mounting members 264 located at each corner of connector 
portion 235. One example of a mounting member 264 (also known as a 
mounting portion) is described in co-pending U.S. Patent Application Serial No. 
10/661,433 filed on September 12, 2003 by Gregory S. Meyer and Alisa C. 
Sandoval, and entitled "Circuit Board Assembly," the full disclosure of which is 
hereby incorporated by reference. 

[0023] Power supply 237 comprises a conventionally known or future 
developed device configured to transmit power to processor assembly 234. 
Power supply 237 is secured adjacent to heat sink 262 generally between heat 
sink 262 and circuit board 222. Power supply 237 is connected to circuit board 
222 by cabling 267. Because power supply 237 is generally suspended above 
circuit board 222, the weight of power supply 237 and an adjacent portion of 
heat sink 262 are generally suspended or cantilevered with respect to circuit 
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board 222. As will be described in greater detail hereafter, support system 232 
supports this cantilevered mass relative to circuit board 222 to minimize pivoting 
of connector portions 228 and 235 about the resulting fulcrum and to avoid 
potential damage to connector portions 228 and 235. In alternative 
applications, power supply 237 may be provided by a separate component 
coupled to circuit board 22, wherein system 32 supports a cantilevered mass of 
heat sink 262. 

[0024] As shown in FIGURE 5, heat sink 262 includes platform 272, cooling 
fins 274, post 276 and brackets 278. Platform 272 generally comprises a 
structure or base formed of one or more highly thermally conductive materials to 
which processor assembly 234 and power supply 237 are mounted. Platform 
272 additionally supports cooling fins 274, posts 276 and brackets 278. 
Platform 272 may have a variety of sizes and configurations depending upon the 
size and configuration of processor assembly 234 and power supply 237. 
[0025] Posts 276 extend from platform 272 towards circuit board 222 and 
frame 223. In the particular embodiment illustrated, posts 276 are integrally 
formed as part of a single unitary body with platform 272. In alternative 
embodiments, posts 276 may be mounted, welded, adhered or fastened to 
platform 272. Posts 276 interact with and receive portions of support system 
232. In particular, each post 276 includes a pair of openings 280 which 
interact with portions of a support system 232 to prevent complete rotation of 
those portions of support system 232. 

[0026] Cooling fins 274 are coupled to platform 272 and extend generally 
opposite to processor assembly 234 and power supply 237. Cooling fins 262 
provide an enlarged surface area for the dissipation of heat. 
[0027] Brackets 278 extend along opposite edges of platform 272 and are 
configured to interact with portions of support system 232. In particular, each 
bracket 278 includes a pair of aligned openings 282 through which portions of 
support system 232 extend. In addition, brackets 278 include opposing 
surfaces 284, 286 which capture and retain other portions of support system 
232 as will be described in greater detail hereafter. 
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[0028] Alignment assist system 231 assists in aligning connector portions 
228 and 235 prior to being connected to one another. Alignment assist system 
231 is disclosed in greater detail in co-pending U.S. Patent Application Serial 
No. 10/661,433, filed on September 12, 2003 by Gregory S. Meyer and 
Alisa C. Sandoval, entitled "Circuit Board Assembly," the full disclosure of 
which is hereby incorporated by reference. As shown by FIGURES 2 and 7 
(illustrating component 624 which also includes system 231), alignment assist 
system 231 includes alignment members 268a, 268b, bores 269, springs 270 
and alignment members 271 . Alignment members 268 generally comprise 
structures, such as pins, retained within the alignment members 268a, 268b, 
retained within bores 269 within heat sink 262 and resiliently biased by springs 
270 also captured within bores 269. Alignment members 271 generally 
comprise detents, such as blind holes, formed within brackets 266. Prior to 
connector portions 228 and 235 being connected to one another, alignment 
members 268a, 268b contact or engage alignment members 271 to better align 
connector portions 228 and 235. During the completion of the connection of 
connector portions 228 and 235, alignment members 268a, 268b compress 
springs 270 within bores 269. 

[0029] In alternative embodiments, alignment members 268a, 268b, and 
alignment members 271 may be reversed such that alignment members 268a, 
268b extend away from circuit board 222 while alignment member 271 is 
coupled to heat sink 262. In still other embodiments, alignment assist system 
231 may alternatively comprise alignment pins fixedly coupled to and extending 
from heat sink 262, wherein the alignment pins extend further into or even 
through holes within circuit board 222 as connector portions 228 and 235 are 
fully connected to one another. In still other embodiments, alignment assist 
system 231 may have other configurations or may be omitted. 
[0030] Component support system 232 supports or assists in supporting and 
retaining the electronic component 224 relative to circuit board 222 to control 
the spacing between the electronic component 224 and circuit board 222. 
Support system 232 assists in appropriately supporting connector portions 228 
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and 235 relative to one another. Component support system 232 is described 
in greater detail in co-pending U.S. Patent Application Serial No. 10/680,445 
filed on October 7, 2003 by Stephan K. Barsun, Gregory S. Meyer, Bryan D. 
Bolich and S. Daniel Cromwell, and entitled "Circuit Board Assembly", the full 
disclosure of which is hereby incorporated by reference. Support system 232 
supports the cantilevered mass of electronic component 224 relative to circuit 
board 222 to prevent damage to connector portions 228 and 235. As best 
shown by FIGURE 5, support system 232 includes two support assemblies 290 
generally located in the corners of end 246 of electronic component 224 most 
distant from connector portion 235. As best shown by FIGURE 5, support 
assembly 290 includes support structure 254, support structure 256 and 
intermediate coupling structure 258. 

[0031] In the embodiment shown, support structure 254 comprises a member 
having an internally threaded bore 291 coupled to circuit board 222 and frame 
223. Support structure 256 comprises a member coupled to electronic 
component 224 so as to be retained against linear movement in both directions 
along axis 242 while at the same time being permitted to move relative, to 
electronic component 224 in at least one direction perpendicular to axis 242. In 
particular, structure 256 moves or floats within the larger inner passage defined 
by post 276. Coupling structure 258 generally extends through support 
structure 256 while being threaded or screwed to structure 256. Coupling 
structure 258 is further threaded or screwed into bore 291 of structure 254. 
Because structure 254 floats relative to post 276 to accommodate tolerance 
variations and misalignments, the coupling of electronic component 224 to 
circuit board 222 is facilitated. Once structure 258 is screwed to structure 254, 
support assemblies 290 retain electronic component 224 relative to circuit board 
222 in both directions along axes 242. 

[0032] Offset compensation system 233 further facilitates the coupling of 
electronic component 224 to circuit board 222. Offset compensation system 
233 generally comprises one or more resilient support members asymmetrically 
located about the connection axis 244 along which connector portion 235 
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connects to connector portion 228 so as to exert a force against circuit board 
222 and electronic component 224 to compensate for the additional mass of 
electronic component 224 at end 246 of electronic component 224. As 
discussed above, because the center of gravity or center of mass of electronic 
component 224 is not generally aligned with connection axis 244, electronic 
component 224 experiences a first torque about tilt or pivot axis 252 (shown in 
FIGURE 3) during the connection of connector portions 230 and 228. Offset 
compensation system 233 exerts a force against component 224 to compensate 
for the excess mass at end 246 and to apply a second torque opposite to the 
first torque prior to connection of connector portions 228 and 235. In one 
particular embodiment, the second torque about pivot axis 252 is substantially 
equal to the first torque about axis 252 in magnitude. Offset compensation 
system 233 reduces the tendency for component 224 to tilt during the 
connection of components 228 and 230. As a result, compensation system 
233 reduces the likelihood of the pins or other connection devices associated 
with connector portions 228 and 235 from becoming damaged due to 
misalignment caused by the tilting of electronic component 224. 
[0033] FIGURES 3-5 illustrate the coupling or mounting of electronic 
component 224 to circuit board 222 and the use of compensation system 233 
in greater detail. In particular, FIGURE 3 illustrates electronic component 224 
being moved closer to circuit board 222 just prior to the complete connection of 
connector portion 235 to connector portion 228. FIGURE 4 illustrates 
component 224 completely connected to circuit board 222. FIGURE 5 
illustrates compensation system 233 at end 246 in greater detail. As shown by 
FIGURES 3 and 5, offset compensation system 233 includes resilient support 
members 310, 312. Support members 310 and 312 each generally comprises a 
leaf spring coupled to platform 272 of electronic component 224 and configured 
to extend into engagement with either frame 223 or circuit board 222 as 
component 224 is being moved closer to circuit board 222. As shown by 
FIGURE 3, support members 310 and 312 (support member 312 is shown in 
FIGURE 3) extend beyond posts 276 and beyond connector portion 235 prior to 
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connection of connector portion 235 to connection portion 228. As connector 
portion 235 is moved into complete connection with connector portion 228, 
support members 310 and 312 are compressed. As members 310, 312 are 
being compressed, they exert a force against end 246 of electronic component 
224 in the direction indicated by arrow 314. In the particular embodiment 
illustrated, support members 310 and 312 exert a force away from and 
generally perpendicular to circuit board 222. Support members 310 and 312 
are configured to exert combined force approximately equal to the torque about 
axis 252 caused by the center of gravity or mass of component 224 being 
offset from axis 244. 

[0034] In the particular example embodiment illustrated, the center of gravity 
of electronic component 224 is generally located at a longitudinal center of 
electronic component 224. Component 224 has a total mass of approximately 
two pounds. Support members 310 and 312 are configured to exert a 
combined force of approximately one pound to resist the tendency of 
component 224 to tilt as connector portions 228 and 235 are being connected. 
[0035] As further shown by FIGURE 5, once connector portions 228 and 235 
have been connected, coupling structures 258 are screwed to support 
structures 254 to further retain end 246 along axes 242. In the embodiment 
illustrated, support members 310 and 312 remain compressed between platform 
272 of electronic component 224 and frame 223. In alternative embodiments, 
members 310 and 312 may be configured to be removed from between 
electronic component 224 and circuit board 222 or frame 223 once connector 
portions 228 and 235 are connected to one another and once end 246 is axially 
retained relative to circuit board 222. Although offset compensation system 
233 is illustrated as including two support members 310, 312 generally situated 
between posts 276, system 233 may alternatively include a single resilient 
support member asymmetrically positioned relative to axis 244 to support end 
246. In addition, the one or more resilient support members 310, 312 may be 
located at other locations between end 246 and axis 244. Because the center 
of gravity of electronic component 224 is situated between support members 

-12- 

001.1511651.2 



Atty. Dkt. No.: 200313280 



310, 312 and axis 244, system 233 has a more stabilizing effect during the 
connection of connector portions 228 and 235. However, in alternative 
embodiments, support members 310 and 312 may alternatively be situated 
between the center of gravity of electronic component 224 and axis 244. 
[0036] The term "asymmetric" as used with respect to offset compensation 
system 233 in this disclosure means that system 233 includes either a single 
resilient support member without an opposite corresponding support member 
symmetrically positioned relative to axis 244 or a plurality of resilient support 
members which are not equally spaced from axis 244 and opposite to one 
another with respect to axis 244. 

[0037] FIGURE 6 illustrates electronic component 424, a first alternative 
embodiment of electronic component 224. Electronic component 424 is 
identical to electronic component 224 except that electronic component 424 
includes offset compensation system 433 in lieu of offset compensation system 
233. FIGURE 6 illustrates electronic component 424 being positioned with 
respect to circuit board 222 just prior to the complete connection of connector 
portions 228 and 235. Like offset compensation system 233, offset 
compensation system 433 is located proximate to end 246 and is configured to 
resiliently engage circuit board 222 (or frame 223) prior to complete connection 
or connector portions 228 and 235. Like compensation system 233, 
compensation system 433, as it is being compressed, exerts a force in the 
direction indicated by arrow 314 to compensate for the offset of the center of 
gravity of component 424 relative to axis 244. Unlike compensation system 
233, compensation system 433 utilizes one or more resilient support members 
formed from one or more resilient or compliant foam materials. In the 
embodiment shown, member 433 comprises a single bar 410 of resilient foam 
material which is adhered to electronic component 424. In alternative 
embodiments, compensation system 433 may alternatively comprise a greater 
number of such foam resilient support members located at numerous 
asymmetric positions relative to axis 244. In other embodiments, bar 410 (or 
bars 410) may be coupled to electronic component 424 by means other than 
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adhesive, may be coupled to circuit board 222 or frame 223 prior to the 
connection of connector portions 228 and 235 or may be positioned between 
electronic component 424 and circuit board 222 or frame 223 prior to the 
connection of connector portions 228, 230 without being adhered or otherwise 
fastened to either or electronic component 424 or one of circuit board 222 or 
frame 223. 

[0038] Although resilient support members 310, 312 and 410 are illustrated 
as being positioned between posts 276, support members 310, 312 and 410 
may alternatively extend at least partially about post 276, wherein post 276 
extend around or through members 310, 312 and 410. Although offset 
compensation systems 233 and 433 are illustrated as being utilized with 
components 224 and 424, offset compensation systems 233 and 433 may 
alternatively be utilized with other electronic components~in lieu of electronic 
components 224 or 424 having connector portions offset from the center of 
mass of the electronic component. 

[0039] FIGURE 7 illustrates electronic component 624, a second alternative 
embodiment of electronic component 224. Electronic component 624 is similar 
to electronic component 224 except that electronic component 624 includes 
offset compensation system 633 in iieu of offset compensation system 233. 
Offset compensation system 633 is different from offset compensation systems 
233 and 433 in that offset compensation system 633 is incorporated as part of 
alignment assist system 231 . In particular, springs 270 associated with the 
alignment members 268a that are generally located between connector portion 
235 and end 246 have a greater spring constant as compared to the springs 
270 associated with alignment members 268b generally located between 
connector portion 235 and the opposite end 248 of electronic component 624. 
In other words, springs 270 associated with alignment members 268a require a 
greater force to be compressed as compared to springs 270 associated with 
alignment members 268b. The larger spring constant of springs 270 associated 
with alignment members 268a is generally established so as to compensate for 
the additional mass of electronic component 624 between axis 244 and end 
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246 as compared to the mass of electronic component 624 between axis 244 
and the opposite end 248/ As connector portions 228 and 235 are being 
moved closer to one another, the ends or tips of alignment members 268a, 
268b engage the bottom of blind holes serving as alignment members 271 prior 
to connection of connector portions 228 and 235. As connector portions 228 
and 235 are brought into complete engagement and connection with one 
another, the springs 270 are compressed. Due to their greater spring constants, 
springs 270 associated with alignment members 268a exert a greater force than 
springs 270 associated with alignments members 268b to minimize or prevent 
the tendency of electronic component 624 to tilt due to the center of mass of 
electronic component 624 being offset relative to the connection axis 244. 
[0040] In alternative embodiments, offset compensation system 633 may be 
provided independent of or in addition to alignment assist system 231 . For 
example, alignment members 271 may be omitted, wherein the resiliently biased 
members 268a engage bracket 266, frame 223 or circuit board 222 prior to 
connector portions 228 and 235 being connected to one another, whereby 
members 268a do not perform an alignment function but assist in compensating 
for the connector portion 235 being offset from the center of mass of electronic 
component 624. In another embodiment, springs 270 associated with 
alignment members 268a and 268b may have equal spring constants, wherein 
offset compensation system 633 includes additional resiliently biased members 
coupled to heat sink 262 and configured to engage either bracket 266, frame 
223 or circuit board 222 prior to complete connection of connector portions 228 
and 235. In still other embodiments, such resiliently biased members (i.e., 
spring biased pins) may alternatively be coupled to circuit board 222 and 
configured to engage a surface associated with or coupled to electronic 
component 624 prior to complete connection of connector portions 228 and 
235. In such alternative embodiments, the resilient member (i.e., spring, etc.) 
has a spring constant chosen so as to compensate for the extra mass of 
electronic component 624 located to one side of connector portions 228, 235. 

-15- 

001.1511651.2 



Atty. Dkt. No.: 200313280 



[0041] Although the present invention has been described with reference to 
example embodiments, workers skilled in the art will recognize that changes 
may be made in form and detail without departing from the spirit and scope of 
the invention. For example, although different example embodiments may have 
been described as including one or more features providing one or more 
benefits, it is contemplated that the described features may be interchanged 
with one another or alternatively be combined with one another in the described 
example embodiments or in other alternative embodiments. Because the 
technology of the present invention is relatively complex, not all changes in the 
technology are foreseeable. The present invention described with reference to 
the example embodiments and set forth in the following claims is manifestly 
intended to be as broad as possible. For example, unless specifically otherwise 
noted, the claims reciting a single particular element also encompass a plurality 
of such particular elements. 
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